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2 (sequential binomial sampling plan)
, $p$ $g(p)$ (Sinha and Sinha [SS75],
Ghosh and Sen [GS91], Ghosh, Mukhopadhyay and Sen [GMS97], Akahira and Koike[AK98],
Hubert and Pyke[HP00] $)$ . , [SS75] , ,
$g(p)=1/p$ , , ,
. ,
, $g(p)$ , Bhandari and Bose [BB90]




, [ATK92] , ,
$g(p)$ . , [BB90]
, $g(p)= \min(p, 1-p)(0<p<1)$
, [ATK92]
, . , , $g(p)$
, .
2 2 $p$ $g(p)$
, [ATK92] , 2 $p$ $g(p)$
. , $X_{1},$ $X_{2},$ $\ldots,$ $X_{n},$ $\ldots$ ,
$Ber(p)$ . $xy$
. , , $i$ $X_{i}=0$ $y$
, $X_{i}=1$ $x$ , . ,
$R_{n}$ $:=\{(x_{1}, \ldots, x_{n})|x_{i}=0,1;i=1, \ldots, n\}$
, $R:= \bigcup_{n=1}^{\infty}R_{n}$ . , $S_{n}$ $R_{n}$ , $n$
$S_{n}$ , . , $S:= \bigcup_{n=1}^{\infty}S_{n}$ , $M$
$(i_{1}, \ldots, i_{M})\in S_{M}$ . $k<M$ [ $(i_{1}, \ldots, i_{k})\not\in S_{k}$ .
$(X_{1}, \ldots, X_{n})\in S_{n}$ , $(X, \mathrm{Y})$ $X= \sum_{i=1}^{n}X_{i},$ $\mathrm{Y}=\sum_{i=1}^{n}$ (1–X





. , $N(x, y)$ , $S$ , $(x, y)$ , $p$
. , $\sum_{x}\sum_{y}P\{T=(x,y)\}=1$ . $arrow$
,
$\sum_{x’\leq x,y’\leq y}N(x’, y’)_{x+y-x’-y’}C_{x-x’}\leq_{x+y}C_{x}$
.
, $g(p)$ $\pi(X, \mathrm{Y})$ ,
$E_{p}[ \pi(X,\mathrm{Y})]=\sum_{nx}\sum_{+y=n}\pi(x,y)N$ ( $x$ ,y)px(l-p
. , $g(p)$ ,
$E_{p}[|\pi(X, \mathrm{Y})|]<\infty$
$g(p)$ $\pi(X, \mathrm{Y})$ .
, $g(p)$ $\hat{g}_{n}(X, \mathrm{Y})$ , , $p(0<p<1)$ G
$\lim_{narrow\infty}\sum_{x+y=n}\hat{g}_{n}(x, y)_{n}C_{x}p^{x}(l-p)^{y}$
$=g(p)$
$\hat{g}_{n}(X, \mathrm{Y})$ . , $\hat{g}_{n}(x, y)$ [ $x+y=n,$ $0\leq x\leq n$
.
$g_{n}(p):= \sum_{x+y=n}\hat{g}_{n}(x, y)_{n}C_{x}p^{x}(1-p)^{y}$
, $p$ [ t ‘ $\mathrm{h}.\mathrm{m}_{narrow\infty}g_{n}(p)=g(p)$ . ,
$h_{n}(p):=g_{n}(p)-g_{n-1}(p)(n=1,2, \ldots)$ ,
$h_{\mathrm{O}}(p)=0$ ,
$\hat{g}_{0}(0,0)=\hat{g}_{n-1}(-1, n)=\hat{g}_{n-1}(n, -1)=0(n=1,2, \ldots)$
, $\sum_{n=1}^{\infty}h_{n}(p)=g(p)$ .
$G_{n}(x, y):= \hat{g}_{n}(x, y)-\frac{x}{n}\hat{g}_{n-1}$(x-l, $y$ ) $- \frac{y}{n}\hat{g}_{n-1}(x, y-1)$ ,
$G_{0}(0,0):=0$




$g_{n}(p)$ , ( [ATK92] ) .
2.1 , $g(p)$

















Bhandari and Bose [BB90] 2 , ,
$g(p)= \min(p, 1-p)(0<p<1)$ , ,








, $h(p):=|p-1/2|$ . ,




(I) $n=x+y\geq 2$ , ,
$G_{n}(x, y)= \hat{g}_{n}(x, y)-\frac{x}{n}\hat{g}_{n-1}(x-1, y)-\frac{y}{n}\hat{g}_{n-1}(x, y-1)$
$=( \frac{x}{x+y}-\frac{1}{2})\{\mathrm{s}\mathrm{g}\mathrm{n}(x-y)\}$
$- \frac{x}{n}(\frac{x-1}{x+y-1}-\frac{1}{2})\{\mathrm{s}\mathrm{g}\mathrm{n}(x-y-1)\}$





(ii) $y=x-1$ , $G_{n}=0$ .
(iii) $x=y$ ,
$G_{n}= \frac{1}{2(n-1)}$ .
(iv) $y=x+1$ , $G_{n}=0$ .
(v) $y>x+1$ , $G_{n}=0$ .
( ) $n=x+y=1$ .
$G_{1}(x, y)=\hat{g}_{1}(x,y)-x\hat{g}_{0}(x-1,y)-y\hat{g}_{0}(x, y-1)$
$=\{$







($x=y,$ $x+y=n=2,4,6,$ $\ldots$ ),
0( )
.
, (2.1) $h(p)$ , $e(\cdot, \cdot)$ .
$e(x,y)=G_{n}(x, y)_{n}C_{x}/N(x, y)$ $(x+y=n=1,2,3, \ldots)$ ,
$e(0,0)=0$ .
, $e$ $E[|e(x, y)|]<\infty$ .







, $c_{n}:=\Sigma_{x+y=n}=|G_{n}(x, y)|{}_{n}C_{x}p^{x}(1-p)^{y}$ , $n\geq 2$ [ $c_{n}\leq$
$c_{n}’,$ $\Sigma_{n=2}^{\infty}c_{n}’<\infty$ $\{d_{n}\}$
$\mathrm{A}\backslash$ . $\mathrm{A}\backslash$ , $n=3,5,7\ldots$ .






























. ($x=y,$ $T=(x,$ $y)$ ),
0( )
$=\{$
($x=y,$ $T=(x,$ $y)$ ),
0( )
, , Bhandari and Bose [BB90] .
,














. $g$ $(0, 1)$ I ,
. , $n=1,2,$ $\ldots$
$\hat{g}_{n}(x, y):=\{$
$\frac{n}{y}$ $(0 \leq\frac{x}{n}<\frac{1}{2}-\epsilon_{n})$ ,
2 $( \frac{1}{2}-\epsilon_{n}\leq\frac{x}{n}\leq\frac{1}{2}+\epsilon_{n})$ ,
$\frac{n}{x}$ $( \frac{1}{2}+\epsilon_{n}<\frac{x}{n}\leq 1)$




$0< \frac{x}{n}<\frac{1}{2}-\epsilon_{n}$ , $0< \frac{n-y}{n}<\frac{1}{2}-\epsilon_{n}$ , $0<1- \frac{y}{n}<\frac{1}{2}-\epsilon_{n}$ ,
$\frac{1}{2}+\epsilon_{n}<\frac{y}{n}<1$ , $1< \frac{n}{y}<\frac{2}{1+2\epsilon_{n}}<2$.
(ii) $(1/2)+\epsilon_{n}<x/n<1$
$\frac{2}{1+2\epsilon_{n}}<\frac{n}{x}<1$ .




$G_{n}(x, y)= \hat{g}_{n}(x, y)-\frac{x}{n}\hat{g}_{n-1}$ (x–l, $y$ ) $- \frac{y}{n}\hat{g}_{n-1}(x, y-1)$
,
$\hat{g}_{n-1}$(x–l , $y$ ) $=\{$
$\frac{n-1}{y}$ $(0< \frac{x-1}{n-1}<\frac{1}{2}-\epsilon_{n-1})$ ,
2 $( \frac{1}{2}-\epsilon_{n-1}<\frac{x-1}{n-1}<\frac{1}{2}+\epsilon_{n-1})$ ,
$\frac{n-1}{x-1}$ $( \frac{1}{2}+\epsilon_{n-1}<\frac{x-1}{n-1}<1)$
$=\{$
$\frac{n-1}{y}$ ( $1<x$ $(n-1)\epsilon_{n-1}$ ),
2( $-(n-1)\epsilon_{n-1}<x$ $\underline{n}_{2}\pm 1+(n-1)\epsilon_{n-1}$),
$\frac{n-1}{x-1}$ $(^{n_{2}}-\pm 1+(n-1)\epsilon_{n-1}<x<n)$
$\hat{g}_{n-1}(x,$ $y-1)=\{$
$\frac{n-1}{y-1}$ $(0< \frac{x}{n-1}<\frac{1}{2}-\epsilon_{n-1})$ ,
2 $( \frac{1}{2}-\epsilon_{n-1}<\frac{x}{n-1}<\frac{1}{2}+\epsilon_{n-1})$ ,
$\frac{n-1}{x}$ $( \frac{1}{2}+\epsilon_{n-1}<\frac{x}{n-1}<1)$
$=\{$
$\frac{n-1}{y-1}$ $(0<x< \frac{n-1}{2}-(n-1)\epsilon_{n-1})$ ,
2($\frac{n-1}{2}-(n-1)\epsilon_{n-1}<x<\frac{n-}{2}$l+(n-y\epsilon l),
$\frac{n-1}{x}$ $( \frac{n-1}{2}+(n-1)\epsilon_{n-1}<x<n-1)$ ,
,
$\hat{g}_{0}(0,0)=\hat{g}_{n-1}(-1, n)=\hat{g}_{n-1}(n, -1)=0(n=1,2, \cdots)$
$G_{0}(0,0)=0$ ,
$G_{n}(0, y)= \hat{g}_{n}(0, y)-\frac{y}{n}\hat{g}_{n-1}(0, y-1)=\hat{g}_{n}(0, y)-\hat{g}_{n-1}(0, y-1)=0$,
$G_{n}(x, 0)= \hat{g}_{n}(x, 0)-\frac{x}{n}\hat{g}_{n-1}$ (x–l $0$ ) $=\hat{g}_{n}(x, 0)-\hat{g}_{n-1}$(x–l $0$ ) $=0$
7
. , $0<n\epsilon_{n}<1/2$ , $x>1,$ $y>1$ [ .






(ii) $x=y-1$ , $x=(n-1)/2$ ,
$G_{n}(x, y)= \frac{n}{y}-\frac{x}{n}\cdot\frac{n-1}{y}-\frac{y}{n}\cdot 2$
1
$=-\overline{(x+1)(2x+1)}$ ’
$(\mathrm{i}\mathrm{i}\mathrm{i})x=y$ , $x=n/2$ ,
$G_{n}(x, y)=2- \frac{x}{n}\cdot\frac{n-1}{y}-\frac{y}{n}\cdot\frac{n-1}{x}$
$= \frac{1}{x}$
(iv) $x=y+1$ , $x=(n+1)/2$ ,









0 $(x=0, n)$ ,




$- \frac{1}{x(2x-1)}$ $(x=\underline{n}\pm\underline{1}2)$ ,
$-_{x(x-}\ovalbox{\tt\small REJECT}_{1)(x+y)}$ $(_{2}^{\underline{n}\pm\underline{1}}<x<n)$
8
( , $e(x, y)\ovalbox{\tt\small REJECT} G_{n}(x, y)_{\ovalbox{\tt\small REJECT}}\mathrm{G}/N(x, y)$ $E[|e(x, y\ovalbox{\tt\small REJECT}]<-$
,
$E[|e(x, y)|]= \sum_{n=1}^{\infty}\sum_{x+y=n}|G_{n}(x, y)|_{n}C_{x}p^{x}(1-p)^{y}$
$=: \sum_{n=1}^{\infty}c_{n}$











[ . , $I_{1},$ $\ldots,$ $I_{7}$ $p^{x}(1-p)^{n-x}\leq(x/n)^{x}(1$












$I_{2}\leq O(k^{-5/2}),$ $I_{3}\leq O(k^{-5/2}),$ $I_{4}\leq O(k^{-3/2})$ ,
$I_{5}\leq O(k^{-3/2}),$ $I_{6}\leq O(k^{-3/2}),$ $I_{7}\leq O(k^{-3/2})$
. , $n=2k-1,$ $n=2k$ 1‘ $\leq O(k^{-3/2})(n\geq 4)$
, $\sum_{n=4}^{\infty}c_{n}<\infty$ . , $\sum_{n=1}^{3}c_{n}<\infty$ ,
$E[|e(x, y)|]=\dot{\sum_{n=1}^{\infty}}$ o
. , 22 $g(p)$ .
4
, 2, 3 2
. $i=1,2,$ $\ldots$
, $i$ $p_{\dot{*}}$ , $(1 -p:)$ $i+1$
, . , $p:>0(i=1,2, \ldots)$ . ,





. , $T=(x, y)(x+y=n=1,2, \ldots)$ , $\nu(x, y):=$
$Q_{n}\cdot {}_{nx}C$ ,
$P\{T=(x,y)\}=\nu$ ( $x$ ,y)px(l-p





Var{e(x, $y)$ } $=E[e(x, y)^{2}]-\{g(p)\}^{2}$
, . , $E[e(x, y)^{2}]$ .
,
$E[e(x, y)^{2}]= \sum_{n=1}^{\infty}\frac{1}{Q_{n}}\sum_{x+y=n}G_{n}(x, y)^{2}{}_{n}C_{x}p^{x}(1-p)^{y}$
. , $c_{n,p}:= \sum_{x+y=n}G_{n}(x, y)^{2}{}_{nx}Cp^{x}(1-p)^{y}$ , .
41 $\sum_{n=1}^{\infty}(c_{n,p})^{1/2}<\infty$ , $g(p)$ $e(x, y)$
$E[e(x, y)^{2}] \geq\{\sum_{n=1}^{\infty}(c_{n,p})^{1/2}\}^{2}$











. , $\lambda$ .
4.1 4.1 , $g(p)$ $e(x, y)$
Var{e(x, $y)$ } $\geq\{\sum_{n=1}^{\infty}(c_{n,p})^{\frac{1}{2}}\}^{2}-\{g(p)\}^{2}$
. , $Q_{n}=(1/\lambda)(c_{n,p})^{1/2}$ . , $\lambda$
.
4.1 , $Q_{n}=(1/\lambda)(c_{n,p})^{1/2}$ G
, , $c_{n,p}$ .
11
, $3\ovalbox{\tt\small REJECT}$ $g(p)$ $4\ovalbox{\tt\small REJECT}$ .









$\frac{c}{2(n-1)N(x,y)}$ ($x=y,$ $T=(x,$ $y)$ ),
0( )
, $G_{n}’(x, y)$ ,
$G_{n}’(x, y)=\{$
$\frac{1}{2(n-1)}$ $(x=y, T=(x,y)\emptyset\ \mathrm{g})$ ,
0( )
, $c_{n,p}= \sum_{x+y=n}G_{n}’(x, y)^{2}{}_{nx}Cp^{x}(1-p)^{y}$ 4.1















, , 41, 4.1 , $g(p)$
.
12
32 , $g(p)$ 4.1 .







0 $(x=0, n)$ ,



































$J_{2}\leq O(k^{-9/2}),$ $J_{3}\leq O(k^{-9/2}),$ $J_{4}\leq O(k^{-7/2})$ ,
$I_{5}\leq O(k^{-7/2}),$ $I_{6}\leq O(k^{-5/2}),$ $I_{7}\leq O(k^{-7/2})$
[ . , $n=2k-1,2k$ 4 ‘ $c_{n,p}\leq O(k^{-5/2})$ $(n\geq 4)$ ,
$(c_{n,p})^{1/2}\leq O(k^{-5/4})$ , \Sigma n\infty =4( tp)1/2 $<\infty$ . , \Sigma n3=’( ,p)ll2 $<\infty$
,
\Sigma ( ,p)1/2 $<\infty$
$n=1$
. , , 4.1, 4.1 , $g(p)$
.
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